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tion the wave front corresponding to a ray PS is a plane tangent to the ivave surface at the point S.
This result can also be deduced from the equations. If the rectangular coordinates of a point S of the wave surface are denoted by x, y, and 2, then m^S = x, etc., and S32 = {-#, and, from (53"),
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If this equation be written in the general form F(x, y, z] = o, the direction cosines of the normal to the tangent plane at the
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point x, v, z  are proportional to -^--, -^~, ^—.    Hence it is r            -^               r   r                    dx   dj>   dz
necessary to prove that
: —— = #2 : n : p.....(56)
Now, from (55),
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From (52), x : 9§2 — a = mV: V* — a?, etc.    Hence, in consideration of (43) and (50),
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— a" i.e., in consideration of (52),
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= - 2m-^......(57)
. From this equation —, — may be written out by a simple
interchange of letters. Hence equation (56) immediately results, i.e. the construction found from Huygens' principle is verified.
From these considerations it is evident that the direction m, n, p of the ray can be determined from the direction m, n,cf. page 159). According to this construe-stals the ordinary wave is more strongly refracted than the extraordinary. Quartz is positively, calc-spar negatively, uniaxial.
